The use of corticosteroids alone or with antibiotics in the treatment of sepsis is still a subject of conflict. Besides, coagulation abnormalities in sepsis ranging from bleeding to microvascular thrombosis are needed to be evaluated with respect to Vitamin K (Vit K) dependence. The effects of antibiotic, steroid and Vit K on severe sepsis were investigated to compare therapeutic outcomes in this study. Cecal-ligation-puncture (CLP) was induced by abdominal surgery in rats to produce septic peritonitis. Rats were divided into 7 groups including 12 rats each. Groups were Sham, CLP, CLP+IM (imipenem), CLP+MP (methylprednisolone), CLP+VK (vitamin K3, menadione), CLP+IM+MP and CLP+IM+VK. Six animals from each group were sacrificed to obtain samples at the 16 th h. The remaining ones were observed to record survival times. The highest increases in serum TNF-α, IL-1β and IL-6 levels were observed in Group CLP and CLP+VK. Cytokines did not significantly increase in Group CLP+IM+MP. The platelet count decreased in Group CLP and CLP+MP (P<0.05). Imipenem, methylprednisolone and Vit K lead to change for coagulation times in a different manner. No animal survived in the groups CLP, CLP+MP and CLP+VK while 66.7% of them survived in the groups CLP+IM and CLP+IM+MP. Methylprednisolone increased the survival time. Antibiotics have a major protective effect in early stage and steroids may improve this effect. Interestingly, the adjunctive use of Vit K to antibiotic or to steroid deteriorated the protective effects of these drugs. These results suggest that therapeutics should be cautiously used to combat with coagulopathy during sepsis.
INTRODUCTION
epsis is associated with the abnormal immune function in response to invading pathogens accompanied by the mal-function of the vital organs and excessive activation of inflammatory response (1, 2) . Furthermore, post-operative peritonitis is a common cause of death in intensive care units in human beings (3) . Regulation of disordered inflammatory response is needed for the therapy of sepsis, severe sepsis and septic shock (4).
Pro-inflammatory and anti-inflammatory cytokines interact in a complex manner to influence the immune system and eventually cause multiple end organ effects (5) . High levels of TNF-α and IL-6
in serum have been correlated with a prediction of a poor outcome in patients with septic shock (6) . The symptoms are manifested through the release of pro-inflammatory cytokines, pro-coagulants, and adhesion molecules from immune cells and/or damaged endothelium (7) . An effective treatment protocol is needed to salvage the life-threatening sepsis characterized by haematological derangements and a profound inflammatory response.
The antimicrobial treatment is commonly used through inhibiting various Gram-positive and Gramnegative bacteria. Bacterial invasion of the peritoneal cavity after the abdominal intervention is still a major cause of postoperative morbidity and mortality (8) . The use of corticosteroids has become a re-evaluation after the recognition of the adrenal insufficiency during the late stage of polymicrobial sepsis to improve adrenal responsiveness (9) .
Although corticosteroids have immunosuppressive effects, low-dose corticosteroids might be useful in the patients with septic shock and adrenal insufficiency (10) . Moreover, combined immunosuppressive and antibiotic therapy may enhance bacterial clearance (11) . Therapies that improve host immunity might increase survival. It is therefore necessary to investigate further evaluation of corticosteroids to reveal the complex influences on immune response and biochemical mechanisms in sepsis.
In sepsis, coagulation abnormalities range from a small decrease in platelet count and prolongation of clotting times to disseminated intravascular coagulopathy (DIC), characterized by simultaneous widespread microvascular thrombosis and profuse bleeding (12) . It is obvious that microvascular thrombosis or bleeding from various sites may be seen based on the stage of septic patient. The balance that normally exists between anticoagulant mechanisms and the procoagulant response is altered in sepsis (13) . Activated protein C, an endogenous Vit K-dependent anticoagulant, plays a major role in the down-regulation of the procoagulant arm (13) . Cytokines such as IL-6 and TNF-alpha can activate the procoagulant arm, contributing to thrombosis and inflammation (13, 14) . The effect of Vit K has not been evaluated in inflammatory response of early sepsis.
Therefore, in the present study we aimed to investigate the therapeutic effects of imipenem as a broad spectrum antibiotic, methylprednisolone as a corticosteroid, and menadione sodium bisulfite as Vit K by evaluating cytokines, leukogram values, coagulation tests and surviving rates in septic rats induced by experimental cecal-ligation-puncture (CLP).
MATERIALS and METHODS
The study protocol was approved by the University Ethics Committee for Animal Experiments were blocked and fed with regular rat diet and water ad libitum under physiological standards (22 o C temperature, 50-60% humidity and 12 h light period). Rats were divided into 7 groups including 12 rats each (equal amounts of male and female).
Cecal Ligation Puncture (CLP) Technique
Sepsis was induced in the rats according to the CLP technique described previously (15) (16) (17) . Briefly,
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rats were not fasted prior to the procedure and they were anesthetized using 0.5 mg/kg xylazine hydrochlorur (Rompun ® , Bayer, Germany) and 2.5 mg/kg ketamine hydrochlorur (Ketasol ® , Richter Pharma, Austria) intramuscularly. 2-cm incision in the abdominal wall was made to extrude the cecum from the abdomen under routine surgery procedure. Confirming fecal content inside, the cecum was ligated below the ileocecal valve. The length of ligation site was 30% of total length of cecum from the tip of the ascending cecum to the tip of the descending cecum. The ligated part of cecum was punctured twice using a 16-gauge needle and squeezed to confirm extrusion of the fecal content. Two ml of physiologic saline solution was given inside the abdominal cavity. The muscle and skin were sutured with 2.0 silk. Iodine was applied over the sutured area. In sham group, the surgery procedure was the same without inducing cecal ligation and puncture.
Experimental Protocol
The study protocol in the groups was described in Table 1 . Each group had 12 rats. Six of them were sacrificed at the 16 th h relative to the CLP induction in order to obtain blood samples. The remaining 6 rats in each group were followed for 7 days (d) to record survival time and rate. The surviving animals were also sacrificed under deep anaesthesia at the end of the study. The treatment protocol in each group was also demonstrated in Table 1 . Table 1 The study protocol in the groups. Comparison of the Therap...
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The tube with anticoagulant (K2 EDTA, Becton Data were presented as mean ± standard error of the mean (SEM).
RESULTS
Survival Rates
In order to observe survival rates, 6 of the animals were blocked from each group at the initiation of the experimental course. The relationship between survival rate and survival times for each animal in each group was showed in Figure 1A . Comparison of the Therap...
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Cytokines
Mean TNF-α value in CLP Group increased significantly compared to Sham Group (P<0.05) ( Figure 1B) . Among the treatment groups, TNF-α value was tended to decrease in Group CLP+IM+MP given imipenem plus methylprednisolone. IL-1β
values slightly increased in the septic groups ( Figure  1C ). The highest value of IL-1β was in Group CLP+IM+VK given imipenem plus Vit K compared to Sham Group (P<0.05). IL-1β value in Group CLP+IM+MP tended to decrease and it was very close to Sham group. Presence of IL-6 was not detected in sera samples of Sham Group because it was below the detectable limits ( Figure 1D ). Among the treatment groups, IL-6 value was the lowest in Group CLP+IM+MP (P<0.05).
Leucocyte and Platelet Values
The mean leukocyte values were presented in Table 2 . Mean WBC values in the CLP Group and Group CLP+IM+VK decreased significantly compared to sham Group (P<0.05). Antibiotic alone and antibiotic plus methylprednisolone prevented the decrease in WBC count. Antibiotic plus Vit K did not prevent this decrease (P<0.05). Severe decreases in lymphocyte counts were observed in all septic groups (P<0.05). Neutrophil counts in Group CLP+IM (P<0.05) and Group CLP+MP (P<0.01) increased significantly compared to both CLP and Sham groups. Treatment with antibiotic and antibiotic plus methylprednisolone of septic rats prevented the decreases in eosinophil and basophil counts. Vit K administration with or without antibiotic did not prevent these decreases. 
Coagulation Tests
Coagulation test results were presented in Table 3 . Mean values of PT test in all septic groups prolonged significantly compared to Sham Group (P<0.001). The mean PT value in groups CLP+MP, CLP+VK, CLP+IM+MP and CLP+IM+VK were lower than CLP Group (P<0.05). The findings of INR were similar that of PT values. The aPPT value prolonged in CLP Group (P<0.05). The prolongations of aPPT values were not statistically significant in the treatment groups. Imipenem plus methylprednisolone and Vit K prevented, to some extent, the shortened ACT values in the groups CLP+IM+MP and CLP+IM+VK compared to CLP group (P<0.05). Comparison of the Therap...
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Microorganisms
The microorganism species isolated in blood culture tubes were presented in Table 4 . 
Sphingomonas paucimobilis Klebsiella pneumonia
Klostridium spp.
Proteus vulgaris
Number of blood tubes having at least one bacterial production in each group (n=6). Please note that some of the tubes showed more than one bacterial production for the representation of microorganisms.
DISCUSSION and CONCLUSION
The surgical CLP technique to induce peritonitis has been developed and standardized in the rat for basic model of sepsis research (1, 16, 17) . Exhaustion of platelets and coagulation proteins may be expected along with severe haemorrhage during sepsis (22) . The survival rates in this study design support this idea regarding that survival rates are higher in imipenem given groups (66.7%). For the dying animals, addition of methylprednisolone to antibiotic prolongs the mortality time (from 20±4 h to 31±8 h). This prolongation may be an important contribution in some critical cases to have more time for clinical intervention. suggest that therapeutics should be used cautiously to combat with coagulopathy during sepsis.
